Genetic and expressional variations of APEX1 are associated with increased risk of head and neck cancer.
The aetiology of head and neck cancer (HNC) has been shown to be associated with genetic and certain environmental factors that produce DNA damage. Base excision repair (BER) genes are responsible for repair of DNA damage caused by reactive oxygen species and other electrophiles and therefore are good candidate susceptibility genes for HNC. Apurinic/apyrimidinic endonuclease-1 (APEX1) proteins have important functions in the BER pathway. In this case-control study, all exons of the APEX1 gene and its exon/intron boundaries were amplified in 300 HNC cases and 300 matched healthy controls and then analysed by single-stranded conformational polymorphism. Amplified products showing altered mobility patterns were sequenced and analysed. To confirm our observations, we examined APEX1 expression at mRNA level on 50 head and neck squamous cell carcinoma (HNSCC) and 50 normal control samples by quantitative real-time polymerase chain reaction. At germ line level, three novel mutations (13T > G, Ser129Arg and Val131Gly) of APEX1 were observed. The homozygous and heterozygous genotypes of APEX1 13T > G, Ser129Arg and Val131Gly appear to be significantly involved in the development of HNC. In the case of expressional level, APEX1 mRNA expression was positively correlated with tumour size, clinical stage and positive lymph node metastasis. Statistical analysis showed a significantly higher APEX1 mRNA level in HNC tumour tissue than in control samples. Our study demonstrated that APEX1 mutations and deregulation of APEX1 are associated with increased risk of HNC in the Pakistani population.